IMPORTANCE Recent evidence suggests that state policies affecting sexual minorities are associated with health disparities. Twelve states have laws permitting the denial of services to same-sex couples, and the US Supreme Court is considering whether states can prohibit the denial of services to same-sex couples.
S exual minorities in the United States bear a disproportionate burden of depression, anxiety, mental distress, and suicide attempts compared with heterosexuals. 1 Poor mental health is associated with worse quality of life, worse physical health, 2, 3 and elevated mortality. 4, 5 Fundamental cause theory 6 stipulates that stigma-"the co-occurrence of labeling, stereotyping, separation, status loss, and discrimination in a context in which power is exercised"
-is a persistent cause of population health inequities. 7, 8 According to fundamental cause theory, social factors, or circumstances (including stigma), remain persistently associated with health inequities because they entail access to resources (including knowledge, money, power, and social relationships) that contribute to health and wellbeing. Consistent with the application of fundamental cause theory to sexual orientation health disparities, 7 evidence
indicates that sexual orientation-related stigma at the neighborhood, 9 school, 10 family, 11 peer, 12 and individual 13 levels is associated with adverse mental health outcomes. Further evidence indicates changes in state-level institutional stigma, such as through same-sex marriage laws, are associated with changes in mental health outcomes among sexual minorities.
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The United States is at a turning point with regard to institutional stigma in the form of federal and state laws permitting the denial of services to sexual minorities. The Supreme Court decision in Masterpiece Cakeshop vs the Colorado Civil Rights Commission 17 could have implications for the 21 states with laws protecting sexual minorities from discrimination. At the national level, the new Conscience and Religious Freedom Division of the US Department of Health and Human Services may permit health care professionals to deny services to sexual minorities across the country. At the state level, 12 US states had implemented laws permitting the denial of services to sexual minorities by 2017. 18 We aimed to evaluate whether the implementation of laws permitting denial of services to same-sex couples was associated with changes in mental distress among sexual minority adults.
Methods
We used Behavioral Risk Factor Surveillance System (BRFSS) data collected by the US Centers for Disease Control and Prevention (CDC) in partnership with state health departments (eAppendix 1 in the Supplement). The BRFSS data were collected through a combination of disproportionate stratified sampling of landline telephones and random sampling of cellular telephones. 19 The CDC computes weights to make BRFSS data representative of all adults in each state. All study analyses accounted for the BRFSS sampling structure and weights. Each state survey consists of core health questions designated by the CDC, a set of optional modules developed by the CDC, and any additional questions designated by the state. We included data from 2014 to 2016, all years available since the CDC first included an optional module with questions on sexual orientation and gender identity in 2014. We included all adults aged 18 to 64 years who responded to questions about their sexual orientation and mental health.
The Boston University institutional review board determined that this study did not qualify as human subjects research because of the deidentified nature of the data. Accordingly, consent procedures were not needed.
We included data from all 3 states that passed laws permitting denial of services to same-sex couples in 2015 and that collected data on sexual orientation identity: Utah, Michigan, and North Carolina. We took a data-driven approach to selecting sets of geographically nearby control states (Idaho and Nevada, Ohio and Indiana, and Virginia and Delaware, respectively) that were most similar based on demographic characteristics (described in detail in eAppendix 2 and eTables 1-3 in the Supplement).
We defined the exposure as being a sexual minority and living in a state that implemented 1 or more laws permitting denial of services to same-sex couples for reasons associated with religious beliefs during the study period. We considered individuals to be sexual minorities if they identified as gay, lesbian, bisexual, or not sure of their sexual orientation.
In did not consider Indiana a same-sex denial state. Although Arkansas passed 2 bills and Kansas issued an executive order permitting denial of services to same-sex couples during the study period, these states were excluded because they did not collect BRFSS data on sexual orientation in all 3 study years.
The main outcome of interest was mental distress defined as poor mental health in 14 or more of the past 30 days. This binary outcome was based on dichotomizing the BRFSS mentally unhealthy days measure, which was designed to capture self-reported quality of life. 26 The question read, "Now thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?" Response options ranged from 0 to 30 days. In a prior study, the 2-week test-retest reliability was 0.70 for adults aged 18 to 64 years and 0.55 for adults older than 65 years, whom we excluded from the main analysis. 27 Validation studies indicate the mentally unhealthy days measure has high construct validity for depression 28 and with a study documenting sexual orientation mental health disparities. 1 We first evaluated whether mental distress was comparable at baseline in states that passed laws permitting denial of services to same-sex couples vs control states. Because 2014 was the first year that the CDC included a question on sexual orientation, we evaluated the comparability of mental distress among sexual minority adults in same-sex denial states and control states in 2014 with a logistic regression controlling for all demographic variables included in the main analysis. We also evaluated whether there were parallel trends in mental distress in the full adult population by estimating a logistic regression model using BRFSS data from 2012 to 2014, with mental distress as the outcome and the main exposure variable defined as the interaction term consisting of living in a same-sex denial state and linear year, again controlling for all demographic variables included in the main analysis. We began with 2012 as the first year after a BRFSS design change to include interviews conducted via mobile telephones as well as landline telephones.
We next evaluated the association between same-sex denial laws and mental distress using a difference-indifferences approach, which involves comparing before and after changes in an outcome in a treatment group (defined here as living in a same-sex denial state) to before and after changes in a control group 34, 35 ; difference-in-difference-indifferences methods include a second control group. We conducted a difference-in-difference-in-differences analysis comparing changes in mental distress among sexual minority adults in states that permit the denial of services to same-sex couples with changes in mental distress among heterosexual adults living in the same states and with changes in mental distress among sexual minority adults in control states. We estimated a linear regression model with mental distress as the outcome, using a linear model rather than logit model with the binary outcome because of the linear model's unbiased estimation properties with fixed effects analyses. 36 The main exposure of interest was a binary term interacting implementation of a state law permitting denial of services to same-sex couples with a binary term for sexual orientation identity. We also included separate terms for sexual minority orientation and for state laws permitting denial of services to same-sex couples and controlled for individual-level sex, race, ethnicity, age group, educational attainment, income, employment status, and marital status (categories described in Table 1 ). We included state and year fixed effects to control for each state and year overall and terms interacting each state and year with sexual orientation. Controlling for each state controlled for differences in baseline levels of mental distress in each state, as well as for all state characteristics that did not change over the study period. Controlling for each year accounted for potential shocks in each year (eg, same-sex marriage becoming legal nationwide in June 2015). Difference-in-difference analyses with a small number of groups can produce standard errors that are too low, making confidence intervals overly narrow. 37 We therefore estimated the P value with permutation tests using the 3-state groups included in the main analysis, as well as selecting 1 additional 3-state group from among the 8 other states that collected data on sexual orientation identity: Minnesota, Wisconsin, and Pennsylvania. In 1000 permutations, we randomly selected 3 of the 4 state groups and randomly selected a so-called treatment state and 2 control states for each group. The P value is based on the percent chance of obtaining the estimated t statistic from the permutation test distribution of t statistics. We considered P values less than .05 statistically significant. We also conducted sensitivity analyses, repeating the main analysis using a logistic regression model, including participants older than 65 years, excluding participants who reported that they were unsure of their sexual orientation, including samesex marriage laws, and using the continuous measure of mentally unhealthy days as the main outcome.
Results
The sample included 109 089 adults, with 71 575 in 6 control states and 37 514 in 3 states that passed laws permitting denial of services to same-sex couples. We describe the characteristics of participants in (Figure) . In the main differencein-difference-in-differences analysis, the proportion of sexual minority adults reporting mental distress increased by 10.13% (95% CI, 1.76 to 18.50 percentage points; permutation adjusted P value = .046; Table 2 ;eTable5intheSupplement)in states that passed laws permitting denial of services to samesex couples compared with heterosexual adults in the same state and sexual minority adults in the 6 control states. This is equivalent to a 46% relative increase in the proportion of sexual minority adults reporting mental distress. The proportion of heterosexual adults experiencing mental distress increased by 0. couples were not associated with statistically significant changes in the proportion of heterosexual adults experiencing mental distress (−0.36 percentage points; 95% CI, −1.73 to 1.01 percentage points).
The results of sensitivity analyses were consistent with the main results when we ran a logistic regression analysis (aOR, 1.88; 95% CI, 1.13 to 3.13; eTable 6 in the Supplement), when we included adults over age 65 years (8.70 percentage points; 95% CI, 1.18 to 16.22 percentage points; eTable 7 in the Supplement), when we excluded adults who were unsure of their sexual orientation (9.75 percentage point; 95% CI, 0.42 to 19.19 percentage points; eTable 8 in the Supplement),andwhenweincluded same-sex marriage (10.14 percentage points; 95% CI, 1.77 to 18.51 percentage points; eTable 9 in the Supplement). Samesex denial laws were associated with 2.47 additional unhealthy days in the past 30 days (95% CI, 0.49 to 4.46 days; eTable 10 in the Supplement) among sexual minority adults.
Discussion
Our finding that laws permitting denial of services to samesex couples were associated with a 46% increase in the proportion of sexual minority adults experiencing mental distress suggests that these laws might harm sexual minority mental health. The findings may have relevance to ongoing national discussions at a time when 12 states have laws permitting denial of services to sexual minorities, when the US Supreme Court is considering the constitutionality of a Colorado law preventing the denial of services to same-sex couples, 17 and when the US Department of Health and Human Services might permit health care professionals to deny services to sexual and gender minorities. 38 Prior evidence indicates that state same-sex marriage laws were associated with improvements in mental health for sexual minority adolescents 14 and adults 15 and that constitutional amendments banning same-sex marriage were associated with increases in psychiatric morbidity among sexual minorities.
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Our findings contribute important additional information by extending this literature to laws permitting denial of services to same-sex couples. Together, these results suggest that multiple types of laws affecting sexual minority rights are associated with sexual minority mental health.
There are a number of potential mechanisms by which state laws that permit denial of services based on sexual orientation might affect mental health outcomes among sexual minorities. First, directly experiencing a refused marriage license or adoption might harm mental health. The effects of marriage or adoption refusal could also affect the mental health of sexual minority individuals in the same social networks as those who experience refusal. Second, state laws that permit discrimination against sexual minorities might affect whether others perceive and treat sexual minorities as equal citizens and whether sexual minorities perceive themselves as equal citizens. Third, media coverage of state laws permitting denial of services to same-sex couples and attendant discourse may also affect the salience of these laws and their impact on sexual minority mental health. 40 That increases in mental distress occurred within 7 to 18 months after the implementation of these laws suggests that changes in mental distress might have been because of mechanisms with an immediate impact, such as media coverage and the awareness of unequal rights, rather than slower mechanisms, such as direct exposure to service denial. It will be important for future research to further investigate these and other mechanisms. The validity of the difference-in-differences approach is contingent on no other state-level changes impacting mental distress during the same time period. We have evidence that it is unlikely there were other factors that led to changes in mental distress in the full population, because we observed no significant changes in the mental health of heterosexual adults living in same-sex denial states. We also found that our results were robust to the inclusion of state same-sex marriage laws.
The magnitude of the 10.13-percentage point increase (a 46% relative increase) in mental distress associated with laws permitting denial of services to same-sex couples is on the larger end of the spectrum compared with other laws and policies that affect population mental health. In comparison, expansion of health insurance in Massachusetts was associated with a 1.5-percentage point decline in mental distress. 41 Undocumented immigrants who became eligible for the Deferred Action for Childhood Arrivals program providing temporary work permits and preventing deportation in 2012 had a 48% reduction in the odds of reporting psychological distress after program implementation compared with immigrants who were not eligible for the program. 42 Women who benefited from the expansion of the earned income tax credit antipoverty program in 1990 were 8.3% less likely to report being depressed compared with low-income women who did not meet eligibility criteria.
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A key strength of the study was that we took a differencein-differences analytical approach that included state fixed effects, which controlled for all time-invariant state characteristics, including any policy differences that did not change during the study period. With the difference-in-differences approach, we focused on changes in mental distress in each state between 2014 and 2016 rather than on absolute differences in mental distress between states, which could have many causes.
Limitations
A limitation was that we could only conduct the analysis in states and years with data on sexual orientation; thus, we could not evaluate baseline trends in mental distress specifically among sexual minority adults prior to 2014 (though baseline trends did not differ in the full sample) or include all 5 states with laws permitting denial of services to same-sex couples. Though our study includes a diverse range of states, the findings might not be generalizable to states that did not collect data on sexual orientation. Including the CDC sexual orientation and gender identity module as part of the core BRFSS survey distributed to all states would improve the ability of researchers to study the causes and extent of health disparities affecting sexual and gender minorities. We also could not control for unmeasured state characteristics that may have changed during the study period, such as social support for sexual minorities. Finally, future research should examine the generalizability of our results to other measures of mental health, including diagnostic assessments of psychiatric morbidity.
Conclusions
Our findings indicate that laws permitting the denial of services to sexual minorities, which exist in 12 states and are under consideration by the US Supreme Court, are associated with a 46% increase in the proportion of sexual minority adults experiencing mental distress. Lawmakers and courts considering laws permitting denial of services to sexual minorities should consider the association between these laws and increases in the proportion of sexual minority adults experiencing mental distress. .05, ***p<0.01. The bold and italicized estimate reflects that there was not a significant difference in baseline trends in mental distress among adults living in states that did and did not go on to implement laws permitting denial of services to same-sex couples. The estimates were adjusted for each of the variables contained in the table. The race and ethnicity categories differed from the main analysis due to different coding of race and ethnicity in 2012 relative to later years. Note: The figure depicts that there were not pre-existing differences in mental distress time trends in states that did and did not go on to pass same-sex denial laws. Error bars depict 95% confidence intervals around estimates. Note that the scale of the y-axis differs from the main figure in order for error bars to be visible. 
